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Abstract
Aims: To identify, systematically evaluate and summarise the best available evidence 
on the frequency of long COVID- 19 (post- acute COVID- 19 syndrome), its clinical 
manifestations, and the criteria used for diagnosis.
Methods: Systematic review conducted with a comprehensive search including for-
mal databases, COVID- 19 or SARS- CoV- 2 data sources, grey literature, and manual 
search. We considered for inclusion clinical trials, observational longitudinal com-
parative and non- comparative studies, cross- sectional, before- and- after, and case 
series. We assessed the methodological quality by specific tools based on the study 
designs. We presented the results as a narrative synthesis regarding the frequency 
and duration of long COVID- 19, signs and symptoms, criteria used for diagnosis, and 
potential risk factors.
Results: We included 25 observational studies with moderate to high methodologi-
cal quality, considering 5440 participants. The frequency of long COVID- 19 ranged 
from 4.7% to 80%, and the most prevalent signs/symptoms were chest pain (up to 
89%), fatigue (up to 65%), dyspnea (up to 61%), and cough and sputum production (up 
to 59%). Temporal criteria used to define long COVID- 19 varied from 3 to 24 weeks 
after acute phase or hospital discharge. Potentially associated risk factors were old 
age, female sex, severe clinical status, a high number of comorbidities, hospital ad-
mission, and oxygen supplementation at the acute phase. However, limitations re-
lated to study designs added uncertainty to this finding. None of the studies assessed 
the duration of signs/symptoms.
Conclusion: The frequency of long COVID- 19 reached up to 80% over the studies in-
cluded and occurred between 3 and 24 weeks after acute phase or hospital discharge. 
Chest pain, fatigue, dyspnea, and cough were the most reported clinical manifesta-
tions attributed to the condition. Based on these systematic review findings, there is 
an urgent need to understand this emerging, complex and challenging medical condi-
tion. Proposals for diagnostic criteria and standard terminology are welcome.
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1  | INTRODUC TION

Long COVID- 19 is a term used to describe the condition pre-
sented by individuals who have recovered from the acute phase 
of COVID- 19 but are still reporting lasting effects of the infec-
tion or having had the usual clinical picture for much longer than 
expected, or have new symptoms and signs. Two presentations of 
this condition have been observed: (a) a severe form, with the oc-
currence of thromboembolic complications, for example: and (b) 
a nonspecific form, usually emphasised by fatigue and dyspnea.1 
The clinical management of cases requires an approach that con-
siders the severity and its prognosis and impact on affected indi-
viduals' quality of life.

Researchers, healthcare managers, and health professionals 
have now discussed the challenge of rehabilitating patients facing 
a disease with a plethora of clinical presentation.2,3 Studies have 
sought to understand the convalescent phase of the COVID- 19 bet-
ter.4,5 One of the critical issues for these achievements is identifying 
the frequency, defining criteria for diagnosis, and understanding the 
spectrum and severity of clinical manifestations observed in long 
COVID- 19. From this knowledge, preventive and therapeutic mea-
sures can be investigated and implemented, either at the individual 
or population level.

To scientifically and impartially inform healthcare decision mak-
ing, we developed a systematic review to map and critically evaluate 
the available information on the frequency of long COVID- 19 and 
the characteristics of its clinical manifestations.

2  | OBJEC TIVES

To identify, systematically evaluate and summarise the best available 
evidence on the frequency of long COVID- 19, the characteristics of 
its clinical manifestations, and the adopted criteria for its diagnosis.

3  | METHODS

3.1 | Design and setting

A systematic review conducted in the Health Technology Assessment 
Center at Hospital Sírio- Libanês, São Paulo, SP, Brazil. The pro-
tocol was prospectively registered in the PROSPERO database 
(CRD42020214587, available from https://www.crd.york.ac.uk/
prosp ero/displ ay_record.php?ID=CRD42 02021 4587). The review's 
planning and conduct were carried out following the Cochrane 
Handbook for Systematic Reviews of Interventions,6 considering 
those sections relevant for a systematic review of frequency. The 
report of the review was prepared following the Preferred Reporting 

Items	 for	 Systematic	 Reviews	 and	 Meta-	Analyses	 (PRISMA)	
Statement.7

3.2 | Criteria for including studies

Considering the research question and the outcomes of interest, we 
searched for the following study designs:

• Experimental studies: randomised, quasi- randomised or non- 
randomised trials.

• Observational longitudinal comparative studies (cohort or 
case- control).

• Observational non- comparative studies (case series, case studies 
reporting the experience of a specific service).

• Cross- sectional studies (prevalence, survey, or analytical 
cross- sectional).

• Uncontrolled before- and- after studies (including interrupted time 
series with two or more measures before and after the event of 
interest).

• Controlled before- and- after studies.

Review criteria: how did you gather, select and 
analyze the information you considered in your 
review?

• Systematic review conducted with a comprehensive 
search including formal databases, COVID- 19 or SARS- 
CoV- 2 data sources, grey literature, and manual search.

• We considered for inclusion clinical trials, observational 
longitudinal comparative and non- comparative studies, 
cross- sectional, before- and- after and case series.

• We presented the results as a narrative synthesis  
regarding frequency and duration of long COVID, signs 
and symptoms, criteria used for diagnosis, and potential 
risk factors.

Message for the clinic: what is the ‘take- home’ 
message for the clinician?

• The frequency of long COVID reached up to 80% over 
the studies included and occurred between 3 to 24 
weeks after acute phase or hospital discharge. Chest 
pain, fatigue, dyspnea and cough were the most reported 
clinical manifestations attributed to the condition.

• Temporal criteria used to define long COVID varied from 
3 to 24 weeks after acute phase or hospital discharge.

• Based on this systematic review findings, there is an 
urgent need to understand this emerging, complex and 
challenging medical condition. Proposals for diagnostic 
criteria and standard terminology are welcome.

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020214587
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020214587
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Reports of a single individual case were excluded. Studies avail-
able only as preprint versions and without a peer- review process 
were not considered for this systematic review.

For those studies comparing participants with vs without 
COVID- 19, we restricted our analyses for the COVID- 19 participants 
(population of interest for this review), and they were treated as 
single- arm cohort studies.

3.3 | Outcomes of interest

3.3.1 | Primary	outcomes

• Frequency of long COVID- 19, or post- acute COVID- 19 or per-
sistence of clinical manifestations after the acute phase (defined 
by the authors of primary studies).

• Frequency of signs and symptoms experienced by patients after 
COVID- 19 acute phase.

3.3.2 | Secondary	outcomes

• Frequency of different criteria used for the definition of long 
COVID- 19 or post- acute COVID- 19.

•	 Mean	duration	of	the	long	COVID-	19	or	post-	acute	COVID-	19	re-
ported by the primary studies included.

• Risk factors associated with the occurrence of long COVID- 19 or 
post- acute COVID- 19.

Given the lack of a worldwide accepted definition and to avoid 
redundancy, we adopted the term “long COVID” to refer to long 
COVID- 19, post- acute COVID- 19 or persistence of signs and symp-
toms after the COVID- 19 acute phase. This assumption will be ad-
dressed henceforth under the discussion section.

3.4 | Searching for studies

We conducted a sensitive search of the literature to identify any 
study that would meet the eligibility criteria. There were no reser-
vations related to the status, language, or date of publication. We 
conducted electronic searches on February 01, 2021, in the fol-
lowing databases: CINAHL (Cumulative Index to Nursing and Allied 
Health Literature), CENTRAL (Cochrane Library Central Register of 
Controlled	Trials,	via	Wiley),	EMBASE	 (via	Elsevier),	Epistemonikos	
(https://www.epist emoni kos.org/), Health Systems Evidence 
(https://www.healt hsyst emsev idence.org/), LILACS (Latin American 
and Caribbean Health Sciences Literature, via Biblioteca Virtual em 
Saúde),	and	MEDLINE	(via	PubMed).	An	additional	search	was	con-
ducted	 in	 the	 following	 COVID-	19	 specialised	 sources:	McMaster	
Daily News COVID- 19 (https://covid 19.mcmas ter.ca/), Oxford 
COVID- 19 Evidence Service, World Health Organization –  Global 

Literature on Coronavirus Disease (https://search.bvsal ud.org/globa 
l- liter ature - on- novel - coron aviru s- 2019- ncov/). A search for grey 
literature was conducted in the OpenGrey database (https://openg 
rey.eu). A manual search was performed in the reference lists of the 
relevant studies.

The strategies developed and used for each electronic database 
are presented in Table S1.

3.5 | Study selection and data collection

The procedure for selecting studies was carried out in two phases 
within the Rayyan platform.8 In the first phase, two reviewers in-
dependently evaluated all titles and abstracts retrieved by the 
searches. References deemed “potentially eligible” were then for 
the second phase (full- text assessment) to confirm its eligibility. A 
third reviewer solved any dissension. Studies excluded during the 
second phase were listed in the “excluded studies table” along with 
the	 rationale	 for	 exclusions.	 The	 PRISMA	 flow	diagram	presented	
the selection process.

Two reviewers independently obtained data from the included 
studies on general information (authors, year, country, conflict of in-
terest, funding), methods (design, inclusion criteria, follow- up), and 
participant details (age, sex, diagnosis criteria for long COVID- 19, 
onset, and clinical manifestation of long COVID- 19).

3.6 | Assessing the methodological quality or risk of 
bias of included studies

The risk of bias assessment was performed on the premises of the 
study design as presented below:

• Randomised clinical trials (Cochrane Risk of Bias tool).6

• Cohort or case- control, non- randomised trials: ROBINS- I.9

• Controlled before- and- after study: ROBINS- I with additional  
issues for (controlled) before- after studies.9

• Uncontrolled before and after the study (including interrupted 
time series): ROBINS- I with additional issues for (uncontrolled) 
before- after studies.9

• Analytical cross- sectional study: the Joanna Briggs Institute 
checklist for analytical cross- sectional studies.10

• Prevalence cross- sectional study: the Joanna Briggs Institute 
checklist for prevalence studies.11

• Case series or single- arm cohort: National Institute of Health. 
Quality Assessment Tool for Case Series Studies.12 Considering 
the frequency of compliance with the relevant items, at the dis-
cretion of the review authors, the studies were categorised as 
presenting high quality (80% or more of accomplished items), 
moderate	quality	(≥50%	to	<70%) or low quality (<50%).

For cohort studies including a non- COVID- 19 comparison group 
and those cohort studies that did not provide any comparable data 

https://www.epistemonikos.org/
https://www.healthsystemsevidence.org/
https://covid19.mcmaster.ca/
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/
https://opengrey.eu
https://opengrey.eu
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from the group not experiencing long COVID- 19, we used the NIH 
tool for case series, assuming that this tool could be more suitable. 
Two independent reviewers carried the evaluation out and a third 
reviewer solved any dissension.

3.7 | Analyses and results presentation

We created a table comprising the methodological characteris-
tics, main findings, and funding sources from each included study. 
Whenever data were available, we presented the frequency of long 
COVID- 19, the criteria used for diagnosis, the description, frequency 
and duration of signs and symptoms, and risk factors suspected to be 
related to long COVID- 19 occurrence.

We presented the results using a narrative approach (qualita-
tive synthesis) for the outcomes: frequency of long COVID- 19, fre-
quency of signs and symptoms, frequency of different criteria used 
for the definition of long COVID- 19, and mean duration of the long 
COVID- 19 along the primary studies included.

For the outcome' risk factors for long COVID', depending on 
data availability of data and homogeneity of studies, we planned 
to pool results from similar studies by random- effects meta- 
analyses	(software	Review	Manager	5.4).	We	planned	to	estimate	
the risk ratios (or odds ratios) for dichotomous data assuming a 
95% confidence interval. As the meta- analysis was not possible, we 
presented the results as qualitative synthesis (descriptive presen-
tation). In this case, we planned to use tables comprising the main 

findings of the included studies and their methodological quality 
or risk of bias.

4  | RESULTS

4.1 | Search results

The search strategies retrieved 22 361 records and 1.680 identical 
duplicates were removed previously to the selection process. After 
the reading titles and abstracts (first phase), 20 641 references did 
not fit the inclusion criteria considering the review's PICO and were 
eliminated. The full text of the 40 remained records was read (sec-
ond phase), 12 of which were excluded13- 24 (Table S2), and 2 were 
ongoing studies (NCT04632355, NCT04659889). Last, 25 studies 
(reported by 26 references) were included in this review.4,25- 49

We	presented	the	complete	PRISMA	flow	diagram	in	Figure	1.

4.2 | Characteristics of the included studies

The 25 included studies comprised a total sample of 5440 par-
ticipants. We detailed the main characteristics of the studies in 
Table 1. From the 25 included studies, 10 were prospective cohort 
studies,4,25,26,33- 36,39,40,47 13 were retrospective cohort studies27- 

34,42,44- 46,48,49 and 2 were case series.41,43 The sample size varied 
from 343 to 1733 participants.31

F I G U R E  1   Flowchart of the study 
selection process
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(n = 20,681)

Se
ar

ch
E

lig
ib

ili
ty

In
cl

us
io

n
Se

le
ct

io
n

References retrieved from
electronic search

(n = 22,360)

Included studies
(n = 25, reported by 26 references)

References for full-text
assessment (n = 40)

Excluded studies
(n = 12)

Ongoing studies
(n = 2)

Eliminated duplicates
(n = 1,680)

Manual search (n = 1)



     |  5 of 16CABRERA MARTIMBIANCO ET Al.

TA
B

LE
 1

 
C

ha
ra

ct
er

is
tic

s 
of

 in
cl

ud
ed

 s
tu

di
es

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

Be
lla

n,
 

20
21

25
It

al
y

Pr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 

se
ve

re
 C

O
V

ID
- 1

9,
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 2
56

N
o

A
ge

us
ia

A
no

sm
ia

A
rt

hr
al

gi
a

C
he

st
 p

ai
n

C
ou

gh
D

ia
rr

ho
ea

D
ys

pn
ea

M
ya
lg
ia

Pu
lm

on
ar

y 
dy

sf
un

ct
io

n
Po

st
- t

ra
um

at
ic

 s
tr

es
s

16
 w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
C

hr
on

ic
 K

id
ne

y 
D

is
ea

se
CO

PD
D

ia
be

te
s

IC
U

 a
dm

is
si

on
 d

ur
in

g 
th

e 
ho

sp
ita

l s
ta

y
M
od
al
ity
	o
f	o
xy
ge
n	
de
liv
er
y

N
um

be
r o

f c
om

or
bi

di
tie

s
Se

x
Sm

ok
in

g 
st

at
us

A
G

EI
N

G
 P

ro
je

ct
, 

D
ep

ar
tm

en
t o

f 
Ex

ce
lle

nc
e,

 D
ep

ar
tm

en
t 

of
 T

ra
ns

la
tio

na
l 

M
ed
ic
in
e,
	U
ni
ve
rs
ità
	

de
l P

ie
m

on
te

 
O

rie
nt

al
e 

an
d 

by
 th

e 
A

zi
en

da
 O

sp
ed

al
ie

ro
– 

U
ni
ve
rs
ita
ria
	M
ag
gi
or
e	

de
lla
	C
ar
ità
	d
i	N
ov
ar
a

C
ar

fi,
 2

02
04

It
al

y
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 
se

ve
re

 C
O

V
ID

- 1
9,

 re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 1

43

Ye
s

A
no

sm
ia

A
rt

hr
al

gi
a

C
he

st
 p

ai
n

C
ou

gh
D

ia
rr

ho
ea

D
ys

pn
ea

D
ys

ge
us

ia
Fa

tig
ue

H
ea

da
ch

e
La

ck
 o

f a
pp

et
ite

M
ya
lg
ia

Rh
in

iti
s

Re
d 

ey
es

Si
cc

a 
sy

nd
ro

m
e

Sp
ut

um
 p

ro
du

ct
io

n
So

re
 th

ro
at

Ve
rt

ig
o

5.
1 

w
ee

ks
 (m

ea
n)

 a
ft

er
 

ho
sp

ita
l d

is
ch

ar
ge

N
o

N
o

N
ot

 re
po

rt
ed

C
ar

va
lh

o-
 

Sc
hn

ei
de

r, 
20

20
26

Fr
an

ce
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 
CO

V
ID

- 1
9,

 re
qu

iri
ng

 o
r n

ot
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 1
30

Ye
s

A
no

sm
ia

/a
ge

us
ia

A
rt

hr
al

gi
a

A
st

he
ni

a
C

he
st

 p
ai

n
C

ut
an

eo
us

 s
ig

ns
D

ia
rr

ho
ea

D
ys

pn
oe

a
Fl

ul
ik

e 
sy

m
pt

om
s 

(m
ya

lg
ia

, h
ea

da
ch

e)
Pa

lp
ita

tio
ns

8 
w

ee
ks

 a
ft

er
 a

cu
te

 p
ha

se
 

on
se

t
N

o
A

ge
C

om
or

bi
di

tie
s

H
os

pi
ta

l a
dm

is
si

on
 a

t t
he

 
ac

ut
e 

ph
as

e
In

iti
al

 a
bn

or
m

al
 

au
sc

ul
ta

tio
n

Si
gn

s 
an

d 
sy

m
pt

om
s 

at
 th

e 
ac

ut
e 

ph
as

e

N
ot

 re
po

rt
ed

(C
on

tin
ue

s)



6 of 16  |     CABRERA MARTIMBIANCO ET Al.

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

El
 S

ay
ed

, 
20

20
27

Sa
ud

i A
ra

bi
a

Re
tr

os
pe

ct
iv

e 
co

ho
rt

Lo
ng

 C
O

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

CO
V

ID
- 1

9 
af

te
r 2

 
co

ns
ec

ut
iv

e 
ne

ga
tiv

e 
PC

R 
te

st
s 

w
ho

 a
tt

en
de

d 
fo

r 
pu

lm
on

ol
og

y 
cl

in
ic

 fo
r 

fo
llo

w
- u

p 
an

d 
ps

yc
hi

at
ric

 
de

pa
rt

m
en

t f
or

 a
ss

es
sm

en
t.

n 
=

 2
00

N
o

Fa
tig

ue
A

nh
ed

on
ia

11
.8

 w
ee

ks
 (m

ea
n)

 a
ft

er
 2

 
co

ns
ec

ut
iv

e 
ne

ga
tiv

e 
PC

R 
te

st
s

N
o

A
ge

Ed
uc

at
io

na
l l

ev
el

Se
x

Sm
ok

in
g 

st
at

us

N
ot

 re
po

rt
ed

G
ar

rig
ue

s,
 

20
20

28
Fr

an
ce

Re
tr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 C
O

V
ID

- 1
9,

 re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e.
n 

=
 1

20

N
o

A
no

sm
ia

C
he

st
 p

ai
n

C
on

ce
nt

ra
tio

n 
im

pa
irm

en
t

C
ou

gh
D

ys
ge

us
ia

D
ys

pn
oe

a
Fa

tig
ue

H
ai

r l
os

s
M
em
or
y	
im
pa
irm
en
t

Sl
ee

p 
di

so
rd

er
s

14
.2

 w
ee

ks
 a

ft
er

 h
os

pi
ta

l 
ad

m
is

si
on

N
o

IC
U

- a
dm

is
si

on
N

ot
 re

po
rt

ed

G
ue

dj
, 

20
20

29
Fr

an
ce

Re
tr

os
pe

ct
iv

e 
co

ho
rt

Lo
ng

- C
O

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 C

O
V

ID
- 1

9,
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e.

n 
=

 3
5

N
o

D
ys

pn
oe

a
H

yp
os

m
ia

/a
no

sm
ia

In
so

m
ni

a
M
em
or
y/
co
gn
iti
ve
	

im
pa

irm
en

t
Pa

in
Po

st
- t

ra
um

at
ic

 s
tr

es
s 

di
so

rd
er

3 
w

ee
ks

 a
ft

er
 a

cu
te

 p
ha

se
 

on
se

t
N

o
N

o
Th

e 
lo

ca
l P

ET
 d

at
ab

as
e 

of
 h

ea
lth

y 
co

nt
ro

ls
 w

as
 

fu
nd

ed
 b

y 
A

ss
is

ta
nc

e 
Pu

bl
iq

ue
 –

  H
op

ita
ux

 d
e 

M
ar
se
ill
e

H
al

pi
n,

 
20

20
30

U
ni

te
d 

K
in

gd
om

Re
tr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
CO

V
ID

- 1
9 

re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 1

00

N
o

C
on

ce
nt

ra
tio

n 
im

pa
irm

en
t

C
on

tin
en

ce
 

im
pa

irm
en

t
D

ys
pn

oe
a

Fa
tig

ue
Fa

ec
al

/U
rin

ar
y 

in
co

nt
in

en
ce

M
em
or
y	
im
pa
irm
en
t

N
eu

ro
ps

yc
ho

lo
gi

ca
l 

sy
m

pt
om

s
Pa

in
Sp

ee
ch

-  a
nd

 s
w

al
lo

w
-  

re
la

te
d 

sy
m

pt
om

s

A
t l

ea
st

 4
 w

ee
ks

 a
ft

er
 

ho
sp

ita
l d

is
ch

ar
ge

N
o

N
o

N
at

io
na

l I
ns

tit
ut

e 
fo

r 
H

ea
lth

 R
es

ea
rc

h 
(N

IH
) 

in
fr

as
tr

uc
tu

re
 a

t L
ee

ds
 

an
d 

Sh
ef

fie
ld

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



     |  7 of 16CABRERA MARTIMBIANCO ET Al.

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

H
ua

ng
, 

20
21

31
C

hi
na

Re
tr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
CO

V
ID

- 1
9 

re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 1

73
3

Ye
s

A
ge

us
ia

A
no

sm
ia

A
nx

ie
ty

 o
r d

ep
re

ss
io

n
A

rt
hr

al
gi

a
C

he
st

 p
ai

n
D

ys
pn

oe
a

D
ia

rr
ho

ea
 o

r v
om

iti
ng

D
iz

zi
ne

ss
Fa

tig
ue

 o
r m

us
cl

e 
w

ea
kn

es
s

Fe
ve

r
H

ai
r l

os
s

H
ea

da
ch

e
La

ck
 o

f a
pp

et
ite

M
ob
ili
ty
	im
pa
irm
en
t

M
ya
lg
ia

Pa
lp

ita
tio

ns
Pa

in
 o

r d
is

co
m

fo
rt

Re
sp

ira
to

ry
 

dy
sf

un
ct

io
n

Sk
in

 ra
sh

Sl
ee

p 
di

so
rd

er
s

So
re

 th
ro

at
 o

r 
di

ff
ic

ul
t t

o 
sw

al
lo

w

24
 w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
A

ge
Se

ve
rit

y 
of

 a
cu

te
 C

O
V

ID
- 1

9 
in

fe
ct

io
n

Se
x

N
at

io
na

l N
at

ur
al

 S
ci

en
ce

 
Fo

un
da

tio
n 

of
 C

hi
na

; 
C

hi
ne

se
 A

ca
de

m
y 

of
	M
ed
ic
al
	S
ci
en
ce
s	

In
no

va
tio

n 
Fu

nd
 fo

r 
M
ed
ic
al
	S
ci
en
ce
s;
	th
e	

N
at

io
na

l K
ey

 R
es

ea
rc

h 
an

d 
D

ev
el

op
m

en
t 

Pr
og

ra
m

m
e 

of
 C

hi
na

; 
M
aj
or
	P
ro
je
ct
s	
of
	

N
at

io
na

l S
ci

en
ce

 
an

d 
Te

ch
no

lo
gy

 o
n 

N
ew

 D
ru

g 
C

re
at

io
n 

an
d 

D
ev

el
op

m
en

t o
f 

Pu
lm

on
ar

y 
Tu

be
rc

ul
os

is
; 

Pe
ki
ng
	U
ni
on
	M
ed
ic
al
	

C
ol

le
ge

 F
ou

nd
at

io
n

Ja
co

bs
, 

20
20

32
U

ni
te

d 
St

at
es

 o
f 

A
m

er
ic

a

Re
tr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
CO

V
ID

- 1
9 

re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 1

83

Ye
s

A
no

sm
ia

A
rt

hr
al

gi
a

C
on

fu
si

on
C

ou
gh

D
ia

rr
ho

ea
D

ys
ge

us
ia

D
ys

pn
oe

a
Ey

e 
irr

ita
tio

n
Fa

tig
ue

Fe
ve

r
H

ea
da

ch
e

M
ya
lg
ia

Sp
ut

um
 p

ro
du

ct
io

n
U

lc
er

4 
w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
A

ge
C

om
or

bi
di

tie
s

O
xy

ge
n 

re
qu

ire
m

en
ts

 
du

rin
g 

an
d 

af
te

r 
ho

sp
ita

lis
at

io
n

Se
x

N
ot

 re
po

rt
ed

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



8 of 16  |     CABRERA MARTIMBIANCO ET Al.

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

Li
an

g,
 

20
20

33
C

hi
na

Pr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

CO
V

ID
- 1

9 
re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 7
6

N
o

Ch
es

t p
ai

n 
on

 e
xe

rt
io

n
C

ou
gh

D
ia

rr
ho

ea
D

ys
pn

oe
a

Fa
tig

ue
Fe

ve
r

Sp
ut

um
 p

ro
du

ct
io

n
Pa

lp
ita

tio
ns

Re
sp

ira
to

ry
 

dy
sf

un
ct

io
n

12
 w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
A

ge
C

om
or

bi
di

tie
s

H
os

pi
ta

l l
en

gt
h 

of
 s

ta
y

Se
ve

rit
y 

of
 a

cu
te

 C
O

V
ID

- 1
9 

in
fe

ct
io

n
Se

x
Tr

ea
tm

en
t r

ec
ei

ve
d 

in
 th

e 
ac

ut
e 

ph
as

e

N
ot

 re
po

rt
ed

Lu
, 2

02
034

C
hi

na
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
CO

V
ID

- 1
9 

re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 6

0

Ye
s

A
no

sm
ia

D
ys

ge
us

ia
Fa

tig
ue

H
ea

da
ch

e
H

ea
rin

g 
lo

ss
M
ob
ili
ty
	im
pa
irm
en
t

Li
m

b 
nu

m
bn

es
s

M
em
or
y	
im
pa
irm
en
t

M
ya
lg
ia

M
oo
d	
ch
an
ge
s

V
is

io
n 

ch
an

ge
s

Tr
em

or

12
 w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
N

o
Sh

an
gh

ai
 N

at
ur

al
 

Sc
ie

nc
e 

Fo
un

da
tio

n,
 

Yo
ut

h 
Pr

og
ra

m
m

e 
of

 N
at

io
na

l N
at

ur
al

 
Sc

ie
nc

e 
Fo

un
da

tio
n 

of
 

C
hi

na
, S

ha
ng

ha
i S

ai
lin

g 
Pr

og
ra

m
m

e,
 S

ha
ng

ha
i 

Sc
ie

nc
e 

an
d 

Te
ch

no
lo

gy
 

D
ev

el
op

m
en

t, 
Sh

an
gh

ai
 

M
un
ic
ip
al
	S
ci
en
ce
	a
nd
	

Te
ch
no
lo
gy
	M
aj
or
	

Pr
oj

ec
t a

nd
 Z

J 
La

b

M
or
en
o-
	

Pe
re

z,
 

20
21

35

Sp
ai

n
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
CO

V
ID

- 1
9 

re
qu

iri
ng

 o
r n

ot
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 2
77

Ye
s

A
no

sm
ia

A
rt

hr
al

gi
a 

C
ou

gh
D

ia
hr

re
a

D
ys

ge
us

ia
D

ys
pn

oe
a

Fa
tig

ue
M
ya
lg
ia

N
eu

ro
lo

gi
ca

l 
sy

m
pt

om
s 

(h
ea

da
ch

e,
 m

em
or

y 
or

 c
og

ni
tiv

e 
im

pa
irm

en
t)

10
- 1

4 
w

ee
ks

 a
ft

er
 d

is
ch

ar
ge

 
fr

om
 h

os
pi

ta
l o

r a
m

bu
la

to
ry

N
o

A
ge

C
om

or
bi

di
tie

s
Se

x
Se

ve
rit

y 
of

 a
cu

te
 C

O
V

ID
- 1

9 
in

fe
ct

io
n

CO
V
ID
-	1
9	
G
R
A
M
	s
co
re

In
fla

m
m

at
or

y 
m

ar
ke

rs
IC

U
- a

dm
is

si
on

 in
 th

e 
ac

ut
e 

ph
as

e
IC

U
 le

ng
th

 o
f s

ta
y

Tr
ea

tm
en

t r
ec

ei
ve

d 
in

 th
e 

ac
ut

e 
ph

as
e

N
o 

ex
te

rn
al

 fu
nd

in
g 

w
as

 
re

ce
iv

ed

N
eh

m
e,

 
20

20
36

Sw
itz

er
la

nd
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 
se

ve
re

 C
O

V
ID

- 1
9,

 re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 6

69

Ye
s

A
ge

us
ia

A
no

sm
ia

C
ou

gh
D

ig
es

tiv
e 

sy
m

pt
om

s
D

ys
pn

ea
Fa

tig
ue

Fe
ve

r
H

ea
da

ch
e

4-
 6 

w
ee

ks
 a

ft
er

 a
cu

te
 p

ha
se

 
on

se
t

N
o

N
o

N
ot

 re
po

rt
ed

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



     |  9 of 16CABRERA MARTIMBIANCO ET Al.

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

O
tt

e,
 

20
20

a37
/

O
tt

e,
 

20
20

b38

G
er

m
an

y
Re

tr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 

CO
V

ID
- 1

9,
 n

ot
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 9
1

N
o

O
lfa

ct
or

y 
dy

sf
un

ct
io

n
A

t l
ea

st
 3

 w
ee

ks
 a

ft
er

 
re

co
ve

ry
N

o
N

o
N

ot
 re

po
rt

ed

Pe
te

rs
en

, 
20

20
39

D
en

m
ar

k
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 
CO

V
ID

- 1
9,

 n
ot

 re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

or
 n

ot
 d

ur
in

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 1

87

Ye
s

A
no

sm
ia

A
rt

hr
al

gi
a

C
ou

gh
D

ia
rr

ho
ea

D
ys

ge
us

ia
D

ys
pn

ea
Fa

tig
ue

Fe
ve

r
H

ea
da

ch
e

M
ya
lg
ia

N
au

se
a

Ra
sh

Th
ro

at
 p

ai
n

14
.2

- 1
7.

8 
w

ee
ks

 a
ft

er
 a

cu
te

 
ph

as
e 

on
se

t
N

o
A

ge
C

om
or

bi
di

tie
s

H
os

pi
ta

lis
at

io
n

Se
lf-

 re
po

rt
ed

 m
ed

ic
at

io
n 

us
e

Se
x

Sm
ok

in
g 

st
at

us

K
rú

nb
or

g 
an

d 
Bo

rt
ar

tú
n

Pu
ch

ne
r, 

20
21

40
A

us
tr

ia
Pr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 
se

ve
re

 C
O

V
ID

- 1
9,

 re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 2

3

N
o

N
eu

ro
ps

yc
ho

lo
gi

ca
l 

dy
sf

un
ct

io
n

Pu
lm

on
ar

y 
dy

sf
un

ct
io

n
Sl

ee
p 

di
so

rd
er

3-
 4 

w
ee

ks
 a

ft
er

 h
os

pi
ta

l 
di

sc
ha

rg
e

N
o

N
o

N
o 

fu
nd

in
g

Ra
m

an
i, 

20
21

41
U

ni
te

d 
St

at
es

 o
f 

A
m

er
ic

a

C
as

e 
se

rie
s

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 C
O

V
ID

- 1
9,

 re
qu

iri
ng

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 2

8

N
o

C
og

ni
tiv

e 
dy

sf
un

ct
io

n
D

ep
re

ss
io

n
In

so
m

ni
a

Ph
ys

ic
al

 d
ys

fu
nc

tio
n

Pu
lm

on
ar

y 
dy

sf
un

ct
io

n

6 
w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
N

o
N

o 
fu

nd
in

g

Ro
sa

le
s-

 
C

as
til

lo
, 

20
21

42

Sp
ai

n
Re

tr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 C

O
V

ID
- 1

9,
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 1
18

Ye
s

A
ge

us
ia

A
no

sm
ia

A
st

he
ni

a
C

ou
gh

D
ys

pn
ea

M
ya
lg
ia

7 
w

ee
ks

 (m
ea

n)
 a

ft
er

 h
os

pi
ta

l 
di

sc
ha

rg
e

N
o

N
o

N
ot

 re
po

rt
ed

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



10 of 16  |     CABRERA MARTIMBIANCO ET Al.

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

Ro
th

, 2
02

143
U

ni
te

d 
St

at
es

 o
f 

A
m

er
ic

a

C
as

e 
se

rie
s

Lo
ng

- C
O

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 

se
ve

re
 C

O
V

ID
- 1

9,
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 3

N
o

C
ho

le
st

as
is

N
ot

 s
pe

ci
fie

d
N

o
Is

ch
em

ic
 h

ep
at

iti
s

N
o 

fu
nd

in
g

Si
m

an
i, 

20
21

44
Ir

an
Re

tr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 C

O
V

ID
- 1

9,
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 1
20

N
o

C
ho

rn
ic

 fa
tig

ue
 

sy
nd

ro
m

e
Po

st
- t

ra
um

at
ic

 s
tr

es
s 

di
so

rd
er

24
 w

ee
ks

 a
ft

er
 d

is
ea

se
 o

ns
et

N
o

C
om

or
bi

di
ty

Po
st

- t
ra

um
at

ic
 s

tr
es

s 
di

so
rd

er
Se

x

N
ot

 re
po

rt
ed

Su
ar

ez
- 

Ro
bl

es
, 

20
20

45

Fr
an

ce
Re

tr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 C

O
V

ID
- 1

9,
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 1
34

N
o

A
no

sm
ia

A
rt

hr
al

gi
a

C
ou

gh
C

ut
an

eo
us

 
m

an
ife

st
at

io
ns

D
ys

pn
ea

D
ys

ge
us

ia
D

ys
ph

on
ia

Fa
tig

ue
H

ea
da

ch
e

Pa
lp

ita
tio

n
Ps

yc
ho

lo
gi

ca
l 

sy
m

pt
om

s
Sp

ut
um

 p
ro

du
ct

io
n

W
al

ki
ng

 d
is

tu
rb

an
ce

s

12
 w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
N

o
N

ot
 re

po
rt

ed

Ta
ra

zo
na

- 
Fe

rn
an

de
z,

 
20

20
46

Sp
ai

n
Re

tr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 

CO
V

ID
- 1

9,
 n

ot
 re

qu
iri

ng
 

ho
sp

ita
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 3
7

Ye
s

A
nx

ie
ty

A
rt

hr
al

gi
a

A
st

he
ni

a
C

he
st

 p
ai

n
C

ou
gh

D
ep

re
ss

io
n

D
ia

hr
re

a
D

ys
pn

ea
Fe

ve
r

H
ea

da
ch

e
M
ya
lg
ia

Re
d 

ey
es

So
re

 th
ro

at

5.
7 

w
ee

ks
 (m

ea
n)

 a
ft

er
 

di
se

as
e 

on
se

t
N

o
N

o
N

o 
fu

nd
in

g

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



     |  11 of 16CABRERA MARTIMBIANCO ET Al.

A
ut

ho
r, 

ye
ar

Co
un

tr
y

St
ud

y 
de

si
gn

Po
pu

la
tio

n 
in

cl
ud

ed

O
ut

co
m

es
 o

f i
nt

er
es

t f
or

 th
is

 re
vi

ew

Fu
nd

in
g 

so
ur

ce

Fr
eq

ue
nc

y 
of

 lo
ng

 
CO

V
ID

- 1
9a  

M
ai

n 
si

gn
s/

sy
m

pt
om

s o
f l

on
g 

CO
V

ID
- 1

9 
ev

al
ua

te
d/

ob
se

rv
ed

Te
m

po
ra

l c
rit

er
ia

 u
se

d 
fo

r 
lo

ng
 C

O
V

ID
- 1

9 
or

 ti
m

e 
po

in
t 

to
 m

ea
su

re
 s

ig
ns

/s
ym

pt
om

s

M
ea

n 
du

ra
tio

n 
of

 lo
ng

 
CO

V
ID

- 1
9

M
ai

n 
as

pe
ct

s i
nv

es
tig

at
ed

 
as

 a
 p

ot
en

tia
l r

is
k 

fa
ct

or
 fo

r 
lo

ng
 C

O
V

ID
- 1

9

Va
n 

de
n 

Bo
rs

t, 
20

20
47

N
et

he
rla

nd
s

Pr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 

CO
V

ID
- 1

9,
 re

qu
iri

ng
 o

r n
ot

 
ho

sp
ita

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 1

24

N
o

A
nx

ie
ty

/D
ep

re
ss

io
n 

D
ys

pn
ea

C
og

ni
tiv

e 
im

pa
irm

en
t

Ph
ys

ic
al

 d
ys

fu
nc

tio
n

Pu
lm

on
ar

y 
dy

sf
un

ct
io

n

9.
1 

(1
.6

) w
ee

ks
 (m

ea
n/

SD
) 

af
te

r h
os

pi
ta

l d
is

ch
ar

ge
N

o
CO

V
ID

- 1
9 

se
ve

rit
y 

st
at

us
 in

 
th

e 
ac

ut
e 

ph
as

e
N

o 
fu

nd
in

g

Xi
on

g,
 

20
21

48
C

hi
na

Re
tr

os
pe

ct
iv

e 
co

ho
rt

CO
VI

D
- 1

9 
pa

rt
ic

ip
an

ts
Pa

rt
ic

ip
an

ts
 re

co
ve

re
d 

fr
om

 
no

n-
 cr

iti
ca

l C
O

V
ID

- 1
9,

 
re

qu
iri

ng
 h

os
pi

ta
lis

at
io

n 
du

rin
g 

th
e 

ac
ut

e 
ph

as
e

n 
=

 5
38

N
o

C
ar

di
ov

as
cu

la
r-

 
re

la
te

d 
sy

m
pt

om
s

G
en

er
al

 s
ym

pt
om

s 
(a

rt
hr

al
gi

a,
 c

hi
lls

, 
di

zz
in

es
s,

 fa
tig

ue
, 

lim
b 

oe
de

m
a,

 
m

ya
lg

ia
, s

w
ea

tin
g)

H
ai

r l
os

s
Ps

yc
ho

so
ci

al
 

sy
m

pt
om

s
Pu

lm
on

ar
y 

dy
sf

un
ct

io
n

M
or
e	
th
an
	1
2	
w
ee
ks
	a
ft
er
	

ho
sp

ita
l d

is
ch

ar
ge

N
o

A
ge

CO
V

ID
- 1

9 
se

ve
rit

y 
st

at
us

 in
 

th
e 

ac
ut

e 
ph

as
e

Se
x

Si
gn

s 
an

d 
sy

m
pt

om
s 

at
 th

e 
ac

ut
e 

ph
as

e

N
ot

 re
po

rt
ed

Zh
ao

, 
20

20
49

C
hi

na
Re

tr
os

pe
ct

iv
e 

co
ho

rt
CO

VI
D

- 1
9 

pa
rt

ic
ip

an
ts

Pa
rt

ic
ip

an
ts

 re
co

ve
re

d 
fr

om
 

no
n-

 cr
iti

ca
l C

O
V

ID
- 1

9,
 

re
qu

iri
ng

 h
os

pi
ta

lis
at

io
n 

du
rin

g 
th

e 
ac

ut
e 

ph
as

e
n 

=
 5

5

N
o

A
ge

us
ia

A
no

sm
ia

C
ou

gh
 a

nd
 s

pu
tu

m
D

ys
pn

ea
G

as
tr

oi
nt

es
tin

al
 

sy
m

pt
om

s
Fa

tig
ue

H
ea

da
ch

e
Pu

lm
on

ar
y 

dy
sf

un
ct

io
n

12
 w

ee
ks

 a
ft

er
 h

os
pi

ta
l 

di
sc

ha
rg

e
N

o
A

ge
C

om
or

bi
di

tie
s

H
os

pi
ta

l l
en

gt
h 

of
 s

ta
y

Se
x

Si
gn

s 
an

d 
sy

m
pt

om
s 

at
 th

e 
ac

ut
e 

ph
as

e

Ke
y 

Sc
ie

nt
ifi

c 
Re

se
ar

ch
 

Pr
oj

ec
ts

 o
f H

en
an

 
H

ig
he

r E
du

ca
tio

n 
In

st
itu

tio
ns

 (u
nd

er
 g

ra
nt

 
20

B3
20

03
2)

A
bb

re
vi

at
io

ns
: C

O
PD

, c
hr

on
ic

 o
bs

tr
uc

tiv
e 

pu
lm

on
ar

y 
di

se
as

e;
 C

T,
 c

om
pu

te
ris

ed
 to

m
og

ra
ph

y;
 D

lc
o, 

di
ff

us
in

g 
lu

ng
 c

ap
ac

ity
 fo

r c
ar

bo
n 

m
on

ox
id

e;
 H

FN
C

, h
ig

h-
 flo

w
 n

as
al

 c
an

nu
la

; I
C

U
, i

nt
en

si
ve

 c
ar

e 
un

it;
 

IM
V,
	in
va
si
ve
	m
ec
ha
ni
ca
l	v
en
til
at
io
n;
	N
IV
,	n
on
-	in
va
si
ve
	m
ec
ha
ni
ca
l	v
en
til
at
io
n;
	M
RI
,	m
ag
ne
tic
	re
so
na
nc
e	
im
ag
in
g;
	S
D
,	s
ta
nd
ar
d	
de
vi
at
io
n;
	S
PP
B,
	s
ho
rt
	p
hy
si
ca
l	p
er
fo
rm
an
ce
	b
at
te
ry
;	U
S,
	u
ltr
as
on
og
ra
ph
y;
	

V
H

A
, v

et
er

an
 h

ea
lth

 a
dm

in
is

tr
at

io
n.

a Fr
eq

ue
nc

y 
of

 lo
ng

 C
O

V
ID

- 1
9,

 o
r p

os
t-

 ac
ut

e 
CO

V
ID

- 1
9 

or
 p

er
si

st
en

ce
 o

f c
lin

ic
al

 m
an

ife
st

at
io

ns
 a

ft
er

 th
e 

ac
ut

e 
ph

as
e 

(a
s 

de
fin

ed
 b

y 
th

e 
au

th
or

s 
of

 p
rim

ar
y 

st
ud

ie
s)

.

TA
B

LE
 1

 
(C

on
tin

ue
d)



12 of 16  |     CABRERA MARTIMBIANCO ET Al.

4.3 | Methodological quality or risk of bias of 
included studies

For all included studies, we used the National Institute of Health. 
Quality Assessment Tool for Case Series Studies, either because 
they were in fact case series or cohort studies, but the analyses/data 
of interest for this review were restricted to a single arm of the co-
hort developed. Five studies4,36,41,46,49 were classified as presenting 
moderate quality, and the remaining 20, high quality. We presented 
the judgement for the methodological quality and the reason for 
each judgement in Table S3.

4.4 | Results from the included studies

4.4.1 | Frequency	of	long	COVID-	19	(we	
considered the frequency of long COVID- 19 as defined 
by the authors of primary studies)

Overall, 10 studies4,26,31,32,34- 36,39,42,46 directly reported the fre-
quency of long COVID- 19 (ranging from 4.7% to 80%). Additionally, 
for 13 studies,25,28- 30,33- 35,40,41,44,45,48,49 it was possible to estimate 
the minimum frequency based on the most reported signs or symp-
toms (17.5%- 80%) (Table 2).

4.4.2 | Frequency	of	signs	and	symptoms	
experienced by patients diagnosed with long 
COVID- 19

Table 2 details the frequency of the main signs and symptoms of long 
COVID- 19 observed in all included studies. The most prevalent were 
chest pain (up to 89%), fatigue (up to 65%), dyspnea (up to 61%), 
cough and sputum production (up to 59%), cognitive and memory 
impairment (up to 57.1%), arthralgia (up to 54.7%), sleep disorders 
(up to 53%), myalgia (up to 50.6%), and functional impairment (up 
to 50%).

4.4.3 | Frequency	of	different	criteria	used	for	the	
definition of long COVID- 19

Temporal criteria used for considering long COVID- 19 or the time-
point assumed to measure signs and symptoms varied substantially 
amongst studies (3 weeks after acute phase onset to 24 weeks after 
hospital discharge) (Table 1).

4.4.4 | Mean	duration	of	long	COVID-	19	reported	
by the primary studies included

None of the included studies assessed the duration of signs and 
symptoms attributed to long COVID- 19.

4.4.5 | Risk	factors	associated	with	the	occurrence	of	
long COVID- 19

Fourteen studies25- 28,31- 33,35,39,43,44,47- 49 reported some aspects in-
vestigated as potential risk factor for long COVID- 19 (Table 1). The 
most prevalent aspects of persistent symptoms were old age, female 
sex, severe clinical status at acute phase, high number of comorbidi-
ties, hospital admission, and oxygen supplementation at the acute 
phase. Table S4 shows the detailed results from studies on the risk 
factors potentially associated with long COVID- 19.

5  | DISCUSSION

This systematic review identified 25 observational studies report-
ing all but one of our outcomes of interest. The frequency of long 
COVID- 19 varied from 4.7% to 80% in the followed cohorts, and the 
most prevalent clinical manifestations were chest pain (reported by 
up to 89% of the participants), fatigue, dyspnea, cough, and sputum 
production. Temporal criteria used to define long COVID- 19 varied 
substantially from 3 to 24 weeks after the acute phase and/or hos-
pital discharge. Advanced age, female sex, a high number of comor-
bidities and severe clinical status, hospital admission, and oxygen 
supplementation at acute phase were deemed to be related to long 
COVID- 19. None of the studies, however, assessed the duration of 
persistent signs/symptoms.

This review's main impact shies away from the idea of establish-
ing a definitive diagnostic criterion but instead recognising that we 
are still one step behind in dealing with a new health condition. Does 
the misunderstanding already start with the different terms adopted 
in the literature to define the new condition: long COVID- 19? Post- 
acute COVID- 19? Persistent COVID- 19? Furthermore, we cannot 
rule out the possibility that we face not one but two or more con-
ditions: one post- acute and one chronic, one with the persistence 
of the initial symptoms and another with emerging signs and symp-
toms, one with mild manifestations and another with severe ones.

In the absence of well- established definitions, we included 
studies reporting persistence of symptoms or appearance of novel 
symptoms at least 3 weeks after the onset of the acute phase of 
COVID- 19, but we found studies reporting the condition up to 
24 weeks after the acute phase or hospital discharge. The literature 
has been suggested a definition for post- acute COVID- 19 as ex-
tending beyond 3 weeks from the onset of first symptoms and for 
chronic COVID- 19 as extending beyond 12 weeks.1 Thereby, con-
sidering the lack of consensus, our review findings provide a robust 
basis for mathematical models for diagnostic and predictive aspects 
that could be addressed by further studies.

Most	of	 the	 signs	 and	 symptoms	attributed	 to	 long	COVID-	19	
could be found in the current pandemic scenario and non- COVID- 19 
individuals. Social isolation, modified lifestyle habits, reduced 
physical activity, social and economic insecurity may contribute to 
physical and psychological manifestations. This issue constitutes an 
important confounding factor that the included studies could not 
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TA B L E  2   Synthesis of results

Main signs/symptoms of long COVID- 19 
evaluated/observed

Frequency  
(% min- max) Studies/year

Long COVID- 19 or post- acute COVID- 19 
or persistent sign/symptom

4.7- 80.0 Carfi (2020),4 Carvalho- Scheneider (2020),26 Huang (2020),31 Jacobs (2020),32 Lu 
(2020),34	Moreno-	Perez	(2021),35 Nehme (2020),36 Petersen (2020),39 Rosales- 
Castillo (2021),42 Tarazona- Fernandez (2020)46

Ageusia/dysgeusia 1.0- 21.6 Bellan (2021),25 Carfi (2020),4 Carvalho- Scheneider (2020);26 Garrigues (2020),28 
Huang (2021),31 Jacobs (2020),32 Liang (2020),33 Lu (2020),34	Moreno-	Perez	
(2021),35 Nehme (2020),36 Petersen (2020),39, Rosales- Castillo (2021),42 Suarez- 
Robles (2020),45 Zhao (2020)49

Anosmia 0.0- 26.2 Bellan (2021),25 Carfi (2020),4 Carvalho- Scheneider (2020),26 Garrigues (2020),28 
Guedj (2020),29 Huang (2021),31 Jacobs (2020),32 Lu (2020),34	Moreno-	Perez	
(2021),35 Nehme (2020),36 Otte (2020a,37 Otte 2020b38), Petersen (2020),39 
Rosales- Castillo (2021),42,Suarez- Robles (2020),45 Tarazona- Fernandez (2020),46 
Van den Borst (2020),47 Xiong (2021),48 Zhao (2020)49

Arthralgia 5.9- 54.7 Bellan (2021),25 Carfi (2020),4 Carvalho- Scheneider (2020),26 Huang (2021),31 
Jacobs (2020),32 Petersen (2020),39 Suarez- Robles (2020),45 Tarazona- Fernandez 
(2020),46 Xiong (2021)48

Cardiovascular- related symptoms 13.0 Xiong (2021)48

Chest pain 0.4- 89.0 Bellan (2021),25 Carfi (2020),4 Carvalho- Scheneider (2020),26 Huang (2021),31 
Liang (2020),33 Tarazona- Fernandez (2020),46 Xiong (2021)48

Chills 4.6 Xiong (2021)48

Cognitive/memory/concentration 
impairment

18.0- 57.1 Garrigues (2020),28 Guedj (2020),29 Halpin (2020),30 Jacobs (2020),32 Lu (2020),34 
Moreno-	Perez	(2021),35 Ramani (2021),41 Van den Borst (2020),47 Xiong (2021)48

Communication difficulty 6.0 Halpin (2020)30

Cough/sputum production 1.8- 59.0 Bellan (2021),25 Carfi (2020),4 Garrigues (2020),28 Halpin (2020),30 Jacobs 
(2020),32 Liang (2020),33	Moreno-	Perez	(2021),35 Nehme (2020),36 Rosales- 
Castillo (2021),42 Suarez- Robles (2020),45 Tarazona- Fernandez (2020),46 Xiong 
(2021),48 Zhao (2020)49

Cutaneous signs 1.5- 20.0 Carvalho- Scheneider (2020),26 Huang (2021),31 Jacobs (2020),32 Suarez- Robles 
(2020)45

Diarrhoea/vomiting/gastrointestinal 
symptoms

1.3- 33.3 Bellan (2021),25 Carfi (2020),4 Huang (2021),31 Jacobs (2020),32 Liang (2020),33 
Moreno-	Perez	(2021),35 Nehme (2020),36 Tarazona- Fernandez (2020),46 Zhao 
(2020)49

Depression/anxiety 3.0- 25.0 El Sayed (2020),27 Huang (2021),31 Ramani (2021),41 Tarazona- Fernandez (2020),46 
Van den Borst (2020)47

Dyspnea/breathlessness 5.5- 61.0 Bellan (2021),25 Carfi (2020),4 Carvalho- Scheneider (2020),26 Garrigues (2020),28 
Guedj (2020),29 Halpin (2020),30 Huang (2021),31 Jacobs (2020),32 Liang (2020),33 
Moreno-	Perez	(2021),35 Nehme (2020),36 Rosales- Castillo (2021),42 Suarez- 
Robles (2020),45 Tarazona- Fernandez (2020),46 Van den Borst (2020),47 Zhao 
(2020)49

Fatigue/asthenia 6.6- 64.0 Carfi (2020),4 Carvalho- Scheneider (2020),26 El Sayed (2020),27 Garrigues 
(2020),28 Halpin (2020),30 Huang (2021),31 Jacobs (2020),32 Liang (2020),33 Lu 
(2020),34	Moreno-	Perez	(2021),35 Nehme (2020),36 Petersen (2020),39 Rosales- 
Castillo (2021),42 Simani (2021),44 Suarez- Robles (2020),45 Tarazona- Fernandez 
(2020),46 Zhao (2020)49

Faecal incontinency 3.0 Halpin (2020)30

Fever 0.0- 20.0 Huang (2021),31 Jacobs (2020),32 Liang (2020),33 Nehme (2020),36 Petersen 
(2020),39 Tarazona- Fernandez (2020)46

Functional impairment 5.7- 50.0 Bellan (2021),25 Suarez- Robles (2020)45

Hair loss 20.0- 28.6 Garrigues (2020),28 Huang (2021),31 Xiong (2021)48

Headache 2.0- 39.0 Carfi (2020),4 Carvalho- Scheneider (2020),26 Huang (2021),31 Jacobs (2020),32 Lu 
(2020),34	Moreno-	Perez	(2021),35 Nehme (2020),36 Petersen (2020),39 Suarez- 
Robles (2020),45 Tarazona- Fernandez (2020)46

Hearing loss 1.6 Lu (2020)34

(Continues)
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rule out because of the non- comparative design and the lack of data 
for those studies with a non- COVID- 19 comparator group.

The proper duration of long COVID- 19 is still uncertain, as, in 
most studies, there were still patients with attributable signs and 
symptoms at the time of the last assessment. Ongoing studies or 
extensions of the studies included in this review may follow the par-
ticipants until the disappearance of signs and symptoms, and thus, 
we will have an idea of the maximum duration we can expect for this 
new medical condition.

This	 systematic	 review	 has	 some	 limitations.	Many	 COVID-	19	
studies are available by fast- track procedure as a preprint, with or 
without peer review and even as part of regional databases, rather 
than in indexed journals. It increases the potential for missing studies 
that would otherwise be included. We mitigated this risk by search-
ing multiple databases and overcomplimenting the search with a 
broad, unstructured search of relevant, and COVID- 19- specific data 
sources.

We restricted our scope to clinical manifestations rather than 
covering laboratory, imaging or functional tests. Some might argue 

that considering these aspects adds objectivity to our results, but as 
we have observed a varied clinical- laboratory relation, we could not 
say with certainty that this might reduce the impact of our results.

Additionally, the clinical heterogeneity amongst studies and the 
lack of data on the non- long COVID- 19 groups did not allow us to 
perform meta- analyses.

A recent narrative review on long COVID- 19 addressed its patho-
physiology, organ- specific sequelae and proposed an interesting 
framework for the identification of patients at high risk for develop-
ing this condition.50 However, there was no intention to systemati-
cally map and critically appraise the current literature on frequency 
or definition criteria for long COVID- 19. Then, our study is the first 
comprehensive systematic review that attempted to identify the 
frequency, characteristics, different definitions, and potential risk 
factors related to long COVID- 19. We anticipate that our findings 
would improve the current care settings for both the acute and the 
more long- lasting phases of COVID- 19. From this information, it is 
possible to put forward preventive actions to control risk factors, 
clinical management, and rehabilitation.

Main signs/symptoms of long COVID- 19 
evaluated/observed

Frequency  
(% min- max) Studies/year

Lack of appetite 6.2- 8.0 Carfi (2020),4 Huang (2021)31

Laryngeal sensitivity 17.0 Halpin (2020)30

Limb numbness 6.6 Lu (2020)34

Limb oedema 2.6 Xiong (2021)48

Mobility	dysfunction 6.6- 7.0 Huang (2021),31 Lu (2020)34

Myalgia 2.0- 50.6 Bellan (2021),25 Carfi (2020),4 Carvalho- Scheneider (2020),26 Huang (2021),31 
Jacobs (2020),32 Lu (2020),34	Moreno-	Perez	(2021),35 Rosales- Castillo (2021),42 
Tarazona- Fernandez (2020),46 Xiong (2021)48

Pain and discomfort 19.0- 66.0 Guedj (2020),29 Halpin (2020),30 Huang (2021)31

Palpitations 9.0- 62.0 Carvalho- Scheneider (2020),26 Huang (2021),31 Liang (2020),33 Suarez- Robles 
(2020)45

Physical dysfunction 4.0- 28.3 Ramani (2021),41 Suarez- Robles (2020),45 Van den Borst (2020),47 Xiong (2021)48

Post- traumatic stress/psychosocial 
symptoms/mood changes

5.8-  57.1 Bellan (2021),25 Halpin (2020),30 Lu (2020),34 Puchner (2021),40 Simani (2021)44

Rhinitis 16.7 Carfi (2020)4

Red eyes 13.9 Carfi (2020)4

Sicca syndrome 17.4 Carfi (2020)4

Sleep disorder/insomnia 21.7- 53.0 Garrigues (2020),28 Guedji (2020),29 Huang (2021),31 Puchner (2021),40 Ramani 
(2021)41

Sensitivity disorder 7.5 Suarez- Robles (2020)45

Sore throat/throat pain 3.2- 11.0 Carfi (2020),4 Halpin (2020),30 Huang (2021),31 Tarazona- Fernandez (2020),46 
Xiong (2021)48

Swallow problem 8.0 Halpin (2020)30

Sweating 23.6 Xiong (2021)48

Tremor 1.6 Lu (2020)34

Urinary incontinency 10.0 Halpin (2020)30

Vertigo/dizziness 2.6- 6.0 Carfi (2020),4 Huang (2021),31 Xiong (2021)48

Vision changes 1.6 Lu (2020)34

Voice change 20.0 Halpin (2020)30

TA B L E  2   (Continued)
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The consumption of additional resources allocated to long 
COVID- 19 can be estimated from information about the disease's 
frequency, its main manifestations, and duration. Preventive strat-
egies can also be adopted based on the recognition of associated 
risk factors.

Based on the findings that respiratory manifestations and fatigue 
were the most frequent clinical findings attributed to long COVID- 19 
over the studies identified, rehabilitation services can be restruc-
tured, and health systems can be prepared to receive patients with 
these needs.

This review opens up several questions that need to be addressed 
by further studies. One of them refers to the underrepresentation of 
low-  and middle- income countries in the studies conducted so far, 
and it is precisely in those settings where the pandemic and the long 
COVID- 19 has had a more substantial impact on health resources 
and quality of life. Additionally, it is necessary to define the set of 
signs and symptoms that are most likely to be part of this new medi-
cal condition, its duration, and the acute phase's temporal criteria. It 
would allow new studies to estimate its prevalence and incidence in 
a more precise and more standardised way, minimising confounding 
factors.

As key messages from our findings, we emphasise that: (a) 
there is an urgent need to understand this emerging, complex, and 
challenging medical condition; (b) proposals for criteria that can 
define a standard terminology and classify the disease in terms of 
its severity, time of onset, and symptomatology are welcome; (c) 
the estimated frequency of long COVID- 19 may be under or over-
estimated in the literature because of a lack of well- established 
criteria (in fact, a broad frequency variation was observed in this 
review); (d) from the data identified in the primary studies, this 
review can provide an initial basis to support health systems' de-
cision making and to support the conduction of studies to assess 
the effects of preventive, therapeutical, and rehabilitation inter-
ventions for long COVID- 19.

6  | CONCLUSION

This systematic review identified 25 observational studies with 
5440 participants. The frequency of long COVID- 19 ranged 
from 4.7% to 80%, and the most prevalent signs and symptoms 
were chest pain (reported by up to 89% of the participants),  
fatigue, dyspnea, and cough. Temporal criteria used to define long 
COVID- 19 varied substantially (3- 24 weeks after acute phase or 
hospital discharge). Potentially associated risk factors were old 
age, female sex, severe clinical status, a high number of comor-
bidities, hospital admission, and oxygen supplementation at the 
acute phase. None of the studies assessed the duration of persis-
tent symptoms.
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